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(57) Abstract: An improvement in 
volumetric energy density and weight 
energy density in a battery the negative 
electrode capacity of which is expressed 
by the sum of the capacity component 
by the occlusion and separation of a light 
metal and the capacity component by the 
precipitation and dissolution of the light 
metal. The prevention of the progress of a 
short circuit and damage inside the battery 
near the outermost periphery or innermost 
periphery of the wound electrode of 
the battery when a pressing force is 
applied from outside. The surface of the 
outermost periphery of a wound electrode 
(20) is coated with a positive electrode 
collector (21a). This positive electrode 
collector (21a) keeps at least a round of 
the outermost periphery of the wound 
electrode (20) exposed by the omission 
of the positive electrode mixture layer 
(positive electrode active substance) of the 
outer periphery surface. When the surface 
of the outer most periphery of the wound 
electrode (20) is coated with a negative 
electrode collector (22a), the negative 
electrode layer (negative electrode active 
substance) is omitted over the part of at 
least round of the outermost periphery of 
the wound electrode (20). 
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(2 l a) TlSfrtlT^S. ^WiESm^^ (2 1 a) «, #lelM# 
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10 

^■^A'f 3* y-xnm^ > * 3 v> ttfta k u a&m & /a ^fc u v a - &m 

20 5 4mAh/cm ! i^<, UffA'ft>=*t}lTfflV>6ft*llft#»© 

A = 5fc«iiO*«ftfcPlf *9F*H*«»a:*nT#fc <09*«, Lithium 
Batteries, Jean-Paul Gabanoii, Academic Press (1983)) . 
25 tZ\Z&, V^Vk—Anmt, £JM^*D«bfclR©tt*M©£<fca«* 
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2 

<dt*&2>. bfrb, MM<D#m%M*i%jL*)v*-&m*n$iL&5t-? sat* 
%m ®& 4> ic & htr*#» ©s® k u v a * *f ta $ -a- * «t ? \Z L tz h © T & 

*s. *3B§9*sfc<k**rWf8©y ±m<D&5izM 
M®®mtim&m<DWi&&&zsmmz&%®mmfttm&m<Dmto&£ttmm\z 

15 £3**/£#fc©#fc«fcoT*bSft5'b©T!**fc«>, ft*©tf*-#A*«U; 

zizmmzffi<z\ttf, £t>3£< nitons. «*©«»te*w-*i*i«© 

20 artH©*iBK:tt, iB«*fc»#t3ft^jESffi*M^ft«J5*»S3&s»0, d 

©^©*^W*5fiSttJj?U V-J5:£©ffi«e>Tfll6j5H^R©"b©T*5fc», 
25 *6KSIV>»^fc*TJIl«*«3iffb^'-rVi'b©t- 

, 3&»M?l&©»'&fctt, «iAA0©U«|jftR:«(t«ffd©ftfta:£«^L7* 
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■5> «I <fc f Z $> <£> o 



<t ^nuia \z & % ^sj&# t m&m oftta & £ \z & z ^Sf£# t ©» «c «* o 
ib^nsw^ox, m®&<Dmftm<omm&JEmmnmz&vTmt>nT 

#»9!fc<k*J&2 0*$l!ltt, Mi^#©^MfClE@«^gS£^;L£jE@<i:, 
«ktf»Klc«k***^tli^JR©«fffi*«fc«»*lc***«i«»t©Wlc«fcO 

*fg^fc«kS^3©m?fttt,'jE@*m*©^iSClES»!Kl^S*ii^fcESi:, 

&mmnft<Dmmizfkmm®nm*ffiz.itfim£i!fi. %mm.*ttt%*.nv- 
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®Il*±tflRl:J:i*i^i:6*10*lil*J:tf»*K*5*l^t«) 
«. 

^©fniCcfcD^frSftsma&T&oT, EMt^. <fctfi*iJia@©M 
15 0:^ftHW©ii«l**^*»«RJBT?«fllsnTV^V»flM«^*^rb> MM 

«>©**, #l3#©«*jaK:#SELW*'b©*e*a. 

#38Wte«fc**6©*Mltt, MM#©&iif£MJ5MJI£«*£: 
Mi» MM#©£iii£Mt£MJI«ll*.fcM£#t« 

*K©*K*J;t;«JttlcJ:*M«»ttt*R©ffffl*J;r;*»fcJ;*Mj*» 
£©WfcJ:D3i:b3*i*««n?ao-C\ MMtt#i ^«®**W«ii©H 
**SEIj8Mi7ManT^J5i:^I»»**L, MMftft** *«IB4S 

.kWRHow^ftAasttKJiTMsn-cviaviMa^ftsirb, mm 

25 #©SM3&# t IICM#©fllMff^ £ fcttE-fert «tf LTlfe^fctfc 
*»WKJ:«»l©«»T?tt, Mtt©**M©M#MM#KJ:?Tft 
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% «fc -5 & ft ii is. 2 s nfc ib ic , * cd ieiii# t * ^ r n mm v> m 

io «k3fc#*fc£#;to*Sftfci&te, *©ftfliii«#:fc«fcoTrt««©#ia#*J« 

ck^m 3 ommru, ma#©«'f3«©*®3&»jE«*«#fc * o ti 
fenxcfeo, jE@*n#a^ ^&<t , b#ia*©*rt«*i« > rs«»-teHoT 

15 *©*fi«^©»rt««*ffi©iEafi*KJB©»©#«lx*;p^--**^fi*x 
2E«*«#lC«k"3T^»fl!l©«liI^*»««gfn*. 

fetlT^D, ftlHl#i»t, ^<i i b#lHl^©^^Ji^l^-r'g)^^^MoT 
■€-©«M«»©«rt«MiB©ft«»*»*©»©#«x^;^-*«^S4x 

*;p*-$gg#i*i±-r£. ftm->t>nfrj]ttto7Lt>nit®i3Z\z, ^© 

ft«M#c|cJ:?T^flll©ttlB#«(ftKSn«. 
*&, *38Wfc«k«»5©*ftTftt, m®#*'J>l3.< £b im-?z>®ft\zK-3 
25 T^H«^«fc«rt««©MMfciE«»«»«HfcJ:l)tt«snTV»ft^«M»» 

«ktfrtH«©w«Mfcft<ffi«Hafc«kD*«*nT^«:vi«sa5^*^r-r*^ 
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6 

*%w\z&z>m6<Dmmx\$, mn^^< tbimrz^mzM? 
&zffomm<Dffi%m \zMU^^n m \z & o kks nx v>& v>*mas# & sn. 

Hilffi#<>:£, ^/1V-*&:frbTSte£:foi*fcfc©K:«i;oT, #i3#©ftftJi 
©^S^nx^S^ t <k 0 , *©ISM8B#©A«iStl«S^M?S®StH 

15 

20 SLfc0Tfe§. 

So 

ft 4 *^«S©^l8{cfilS«&©#|Hl«fil«:©«^M«H5^©«|jS*^LfcB[ 

25 i5A0^<t^5B@ii, *^M<D&M\z%z>-zt>\zm<Dm®^mfc<Dmm 
ffl®fr<Dmm**vtcmx>&z> a 
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S 9 Btt, #^JS©Jgffifcf6S 3 e> Cft©jEtt©iR5lfllri5S^LfcHTf *s. 
Si 0H«, **Jt©»lfclCfll**6fc«05E*©*«IPI**«l/fcHT**. 
SI lift *»©^^(C^§A@©«l^«^^^bfcEll?^§. 
5 Si 2B». *£«©#!lfc&*fl&©Jia©«5^&&*bfcBTife5. 

^1 3@S, #£J6©#ffifc#33&fcte©&a©*K«JiB*wbfcB'T?**. 
$14B6, *^li6©»ffitC«S*5K:*fi©^S©«S«lfi!cS*bfcBn?»*. 
SI 5B«, *^*©»JBfcfii*S6lcffi©^S©«j|«ric**bfcH^»*. 
Si 6H». *^»©»!8lC«*S6lc*&©ft«©*tg«li!ESwl/fcHTr**. 

io -»i7Htt, *mM®mm\z®zwmni&m<D&®nmft<D-m™hit®'? 

SI 8@(t #«©^iU£^3M©@#m$«m&©-0J£^LfcBT& 

So 

51 9HB, JMimi'-6teJ:«3(l»»**IIJgLTwLfcHT?*«. 
15 S2 OBMU ft]lfl|6~l OIC«t«^»IS**»JSbTaKb&BT*«. 

52 lHIt H#*»R«»©tligM#©AUx-S/a>*a«bfcB*C*«. 
S2 2Htt, *58W©S6Kffi©^fi©«5«**wbfcBTr»5. 

20 S 2 4 itt, *5SW©S6fcfl&©jES©M»**^b&BT»5. 

S2 5 0H «*©S6fcffi©lllHl*a#©«rtH«»©«IJS*wbfcHT? 

£2 6Btt, **W©*6fc*&©iEai©«B*J«*^^«:BT*5. 
S2 7 Btt* #SSW©3 &fcte©a«©«fi*jfc*wbfcBT?*5. 
25 £2 8Btt> *58W©*6fcffi©«@*fi#©«rtB«»©*jiS^bfcBT 

©«Ji©-0!l*a*LfcBTi&3. 
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©T&O, e£+$PJtttt©*il!lftl l©ft»fc, W©M2 1 iA!2 2 t 
fc#®«iSte^LTMK:-»©»IMgl 2, 1 3#*ft-enS*3ftTHS. 

iiftn©iiM8l!i:it iili4i, c©«»*i 4©rt«fc«ttsti 

5£J;tXM}g£ti^ (Positive Temperature Coefficient; P 
TClf) 16i#, #*$r>y M 7 *^LTjfi*b» 6tl* 21 tic «fc DWOfttf 

stiT^o> i©p f ggi5tt^K$nTv^o «t&ni4rau mx\t, mm 
m i t^«©#»fc«tD«ii«snTVi*. ££#«m&i 5«, fiM^^i 

in^^t*tiDm?tb©F«3JE^-'^a±t^ofcm'&^5 i ^X^Kl 5 a#R1gb 
TllfiSl^l 4<h^lHim@^2 0 fc©*«fi9ft8£«irf 3J:5fc&oT^3. ^ 

n.UW2 0©iEM2 lfctt7A5:i*Afc2J;Dfc$jE«U--|*2 5**K«3ft 
iE*U-H2 5 l 5fc*»3n*2:£fcJ:D*«iatl 4 t^ftfc 

i2 1il tt&tf, «@*©«rt^*fctt«^«K:jE*2 lJWttH-r**^teH, 
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z>jEmmnft2 1 a<Dmm\zsEm^MM2 1 btfmvzntcffimz&vx^z. 

m®mzo^T\Z1&®?2>. ]EMMmfc2 1 ate, 0J*J;f> jP^-55«5Mm 
~5 0 nmMg.'V&V, 7;i/5r^Afg, Xy ^l/M&^ViteXxVl/Xfgft^ 

-2 5 0 Mm-Ca5D> H&JgT&S U ££!&^£ e };tfiiSll&-r3 d 

*)\s*-®m$:m<-rz>\zte, -j&iu i x mo, -v^n^^^oAm^mit 

15 #&Ji;$i$f£L<> H##>k:«, 3A*;H (Co) , ~y^r)V (N i ) , 
> (Mn) ,i(Fe), 7Jl/5^^ (A 1 ) , 7\*^>">A (V) 

y (to ©5^©/>)5:<tfeii«i^. xtt, m^^ifctiftiHCcfco 

T^ftO, 3i#, 0. 05^x^1. 1 O<D|gffi|*J0ffiT&&o £fc> 
XK*;PS!«fft«Jg**-rSL i Mn, 0 4 , **Vifit*U If >ffl»S«|jSS^r 
20 fSLiF e PO« fc£t>KV>x*;l^-?fc&§#S££#T*S©T#*LV>. 
&£, C©,fc3fcIE«*mwu U^frAOiMMK, III, IHfc«&* 
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^©sa^tma^tf &n, -£©5t3© ia£fc«2e^±£i£LTfflv>£> 

*©^fc<£felffl#fcffi3***^Wtt*l»V>T* #fcrr.*-#©H 

2 2 a ©MKAg£$iji 2 2 b^i^nfciMftT 

15 tt<, 4iiWTUTLt^!i^T^t), 4 0 Mm^DfeffUfcfciftrtfc 
*s »t*A**«# 2 2 a©<iM^Jfl**K£U:fc:fc*<fc?K x*;i^-*«S?S& 
< f S - i ** K b < fc 5 6 1? * * « 

^tiw©^f i is fctt 2 i^±$^x-M$nT^ d , &mzj&c 

20 T, 03*.fc£M£3lJl2 1 b£Rtt©IS*aj**AiWT , b±V>. ftff £3IJ1 2 
2bCf^l #l*.fcf, 8 0 m~2 5 0 /imT&So £©*?&«, A^Stf® 
2 2 b^AIii^2 2 a©WiBK:RttSftTV>S*£K:tt, -€-©^ff©»^T 

$> S > 

25 >tt**3ct^<*»fl5*»fcii» • RttiK$nsc:££W3. cnn ires 
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I«BtlTtt, *««#2. lOg/cm ! Pil0t)©^L<, 

2. 1 8 g/cm 3 ^±<D=bOT^n«<fcl9^*bVi. £©«k5&J*fc& 
SfcSfctt, (0 0 2) SCDCii^fiff 4. OnmK-ltfeSJlt^ 
Iti&S. ( 0 0 2) ffiOiBRHgftO. 3 4 0 nm*«T?*5it«tffS 

L<, 0. 3 3 5 nm^±0. 3 3 7 rim«T©«B8rtT*htf«J: LVJ. 

ot~7o ottMi, s»ir~io ov<Dmmx*9 0 0t~1 5 0 0tS 

t#SUTJl©S«^0ra~3 0^rW^l«t^», 2 0 0 0t 

iutfftL, *<Dumr&mztiz>zt-c : %wmm±t)m& • &m%,v, mm 
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>mm^. tuv^m-ist) » £fc«ns©^£^£;Bv^ 

ISHb, «©M&, **W*Mftfcffl©#Sil8©W©v>1*tt 
^J&5^tt^^Jt^2.AM>^-tfy5 1 i: : £^-&bT^bfc© , &, £©)&§J 

®\zhx^z> ©-cant 1 1> rmmt u zrcmm £ n* * 

JMItttfc«:£*£LTWU (0 0 2) IcolflWO. 3 7nmK-t, KSH 
j&t i . rOg/cm'^nsi^!:, a»«+T©«JS*»*f (differential 
thermal analysis ; DTA) IC^^T 7 0 0 VM±\zmf& M->? £5c£&^ fe 
©£*$?£ bH. 
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~7 0 0t«tfc (BffittSftifiS) ©£> «^lt~10 0tC!)IflT9 
00t~1 3 0 OTCasTJMttU £©tSg£0~3 OPSIWgftfilKrrsCtlCJ: 

H. #UT'fe^V'>*SV>tt#U;t5 7ini/>»:2©*«!5R«HI» -fe;Pa-7 
**Vitt-e©«*#,-3-k-H«» *b*>*^tt¥«», Wt'J7 

KSSSH 5 - (C) fc©*^ftJfcH/C>W(*.«0. 6-0. 8 7?»«5«lt:y^K: 

m (o) zsts^m&zmx (t>t>9«ms*o **m*«iflnsci 

21©fl:^*lC*»t*K*©fr#*»4 3X«±T*6 2:t38«»*K, 5%^_b 
T*n»J;DfiF*LV> (#W¥3-2 5 2 0 5 3 . 

lft*^8©isa«^tei*#s#A, cina±©M*te*^T*ii«fl:ttiSt*© 

2©M*ffl±3tf*i:£j&tT**tf>&Tfc*. 
m. ^Mit#tt*S^tt2:n6©»«Ja:S©*»*tS?llli;y5 i 
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©ft, #i¥3-i 3701 o^«KiE«snrvi5u> (p) tmmtmm 

10 H©J;5a:*«*«V>tt*SI#fcLTtt, XX (Sn),ft (Pb) > 

7^3 =9 A (Al) > -f >5>#A (In) , dr-f* (Si) , (Zn) > 
7>5 L *> (Sb) , t'X7X (Bi) , #U£A (Ga) , ^Y-fA (G 
e) , k* (As) „ ft (Ag) , A7-#A (Hf) , *>A,Z1-V& (Zr) 

h u^a (y) j&t^tf&na. nn6©'&^»5V4ttft:'&«tbTtt, 

15 WfcK, ft^SMa, Mb, L i, > »5Httft*iMa p Mc,Md r T^an* 
#j$^^nIig^^Ji7C^J:^W7G^© , 5^©^^<i i & l«£*U Mb 

20 J; tf¥3g#5ti&©? fcfc s, t, u, p, 

r0fitt-eft-ens>O, tiO, u^0, p>0> q>0, ri-OT?**. 

nt>. 4B^©^Jg5FcS&^Vitt¥S^7C^, £ fctt^-ft £©-&&& 3 V>« 
flS**#ff*b<, »fcj?*bVi©ttdr>f*»S^tt^X, £fctt^n£»©£& 
»SV^ttft:^-*T?*S. Zin6«^M©fe©"Cfe7 ; &^7TX© i fe©T i fecfcVio 

25 !!©J:5ft'ft**«V>ttfl3*ftfc'3V>T*#Wfefl*J|Hf»l«, L i A 1 , A 

lSb, CuMgSb, SiB (1 SiB t , Mg,Si, Mg,Sn, N i , S 
i, TiSi,, MoSi,, CoSi,, NiSi,, CaSi,> CrSi,, 
Cu t Si, FeSij, MnSi,, NbSi,, TaSi,, VS i,, WSi 
j, ZnSi,, SiC> S i,N t , S i,N,0, SiO, (0<v^2) , S 



s, 
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nO, (0<w^2) , SnSiOj, L i S i Ofo&WZL i SnO'&^JS 
■V>TA*2 2fcU^#A&JRj&«*rHJl/T43tK £@2 2©^:»«, 'J^A©* 

tsns. tot, c©-&*«n?tt* 'j^As*i-iR«rifiafii*f»t 

flfgJp#-f K?<f >j ( S B A G 1 .1 0 1 ) fcBf&Snj&KStt* r^:£5fc 

fflViT3te«bfcft©IHiag5«JEJ;D , bKVi«E*»-r. *#«fctt» £©=:#m 
ffiTftt, M*.tfHHMJBEtf4. 2 V©«PK3S£&*£fcD» WBK*JEj&«0 V 

©«® KU 5 1 £ £&R##rffi L § . 

&Jg » S V> tt 'J 5 s - £ £ JB ^ fcft&© 'J £ A ~ ifcfctft U 
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£®m • mn^mu&mmMzk%n^y&<DWM • stffiife^m^ac^^T 

K>^m-\zmmhTV£5 <DT*V1 ? )Vmm^lZ'£\tVXL&?ft, 

^ao®^ • Mm*&±%wzEv?v&&mQtfmm\$teMmz'ptii<i3i 
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§ V> \tts U x ^ 1/ > 75: £ 0 £ © #?L JIM, : £ fc tt-fe y 5 y 7 S3 © £?Lft 

mz, #Ulfl/>H 1 o otc^ui 6 OlC&TOiSfflrtKfc^TS/*? 

-*2 3£*jrr**m£b*0!?*UV». #'J 7p tfP>fe$?S L< % ft 

\z fefls* * fit fcJ&flgT &n fc£# U x 5=- U > & 5 U 7 a If V > t 

15 W^WitLTS, 0J*.tt» y^>. f*>, .5 s * U>, p-=^>U->, 

7 > * 5 Vi tt«E»/t 5 7 >fc £ 04£#&ttIBltr& $ tz ttShS © Jfeft;** 

M#©£ff£ 1 0 Oli^tlT, #Utl/7>f>fflS!c«U 0It%JX±8 0 

25 wvmvmmui 4 o , c^±2 5 oc£it» »imi/a«i42cm/»H 



WO 02/078113 PCT/JP02/02586 

18 

ens. 

*KfcV>tf>ST»D. ®J^0tfcfc#*-h#£&D, M 

25 mn. mm<Dmm, mzte%mmMt££<D#*mmt. £©##*& taw? 

t£, #zMfe£4&«fcDfcD, 2 5TCKl*^-5HWJKi«*U 0. OmPa- s £TF© 
fc©£-&3. C©£3fc#*»«£L-n4, S^KxXf;^^ V>« 
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Mftftlzte. x^iv K 7P t?l> K 7^U>ti- 

1, 2 -5>* h^->X^>, f h7kFD77>, h7tKD77 

5 >* 1, 3-mV7>, 4-*3\J|a-1, 3-mv7>, ■ IfflbWk 

A75h\ N-*3\>Hfny i?/>, N-^^^iJ-VU-^y>, N, N' - 
10 ^^fH5^/Uy;x -hn^^x xhnx*>, x;p*9>, 

£B5 & 7 y b fc t> ©ft WT 6» *U> „ # fc , ft nfc»^^fi^ft 

l/>#-^*- K fcfXl/>7J-#*-K S^^fc-tf^-K ■ X^;M? 

15 ;i^7-#*-h©4>ft<<i:fc ltt&ffl^SCtdWSlxVi. 

UffAltl/Til LiAsF,, LiPF,, LiBF 4 , L i C 

lO,, LiB (C 6 H S ) 4 , LiCHjSOj, LlCF,SO,, LiN 
(SO, C F j ) , , LiC (SO,CFj) L i A 1 C 1 4 v L i S i F s , 
L i C 1 *5<fctfL i B rfc£#*tf £>*U ZtlZ © 5 £ ©WfftjjM 2 
20 «H±*»jB^bTIH6n5. U^SA*©*** fct*MIlC»bT3. 
0mol/kg^TT*5CW*K, 0. 5mo l/kg«mn«i 

ft£> S*?mfc:ft*.T, aHXhK^fts^HHC^ttftftjtS-arfcy^JRC^ 
25 fl¥St£fl!V>Tt><kVi. y;HK©€fl?ftfciU -ft>giWjaTlmS/cm£t 

ftV>. erfcfr$ffi#©$&fc«fctfSflmi£) fcOHTtt±a&©££DT 

**h*$HPfc£to£LTtt, 09*tf» #U7i"Jn-hiJjk #U7v 
AsKxUxX >J?U 7^fttfx»Jx>i:#U^^7;U^Dyntfl>>©*S^ 
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W5fe£tt©jfiitf»5«. #U7^UDZhy^ #»J7ytet?xyrX #Ua* 

U 3^ ££©£#*«, *#*£H«K:» «WbT3. Omol/ 
fib, ^5 ©«, ^OiI©^Sfftt5©T(i^<, f»II 

»*3Wt*ffl^bTiE«-&SI*W«L, ^©iEffi^J^N-^^- 2-tTDU 
* 9 U 2 1 a fc||Lffl^l2t&(D^ n-y-^UT.® 

& £t«k d &m&mvTiE®&mm 2 lbswu mm2 1 &wr§. 

tSl^bTfti^*B8l, Jl©^@-&Sfl^N-^5 1 ;i/-2-tfD'J F>fc 

£©i§$fc#ifcLT^-x htt©^a^Mx5u-fr*. ^oti^7>7'j 
ffi^x. mMMmmziEm , j-F2 5%®mtiia\z£r)m.r)tttt%£mz, m 

«««#2 2aCft«U-F2 6*»»*Hfc«fc-DIRD#*t5. ^©©£, jES 
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2 l tfig2 2tSt^l/-^2 3£^LT#IhIU jEffi'J— F2 5©$fc$aBgB£ 
££#8MS1 5fc»8-r*i#fc* AtS'J-F 2 6 ©ft«B»*.*»«S 1 1 KJft& 
It, g0LfcjElI2 l££tfft@2 2 1 2,1 3^1111 

1 1 ©i^asfcjR^-r^. M2 i^i;ai2 2^m?a^i 1 <Dftmzwmvit 

16*^jrs»M7S*bT*b»5!:iCJ:DHtt5. cnfciO, SfS 1 

ku -feAi/-^ 2 3 \z^m^nrznm^^vx, si\ a@-&$«S2 2 bic 

HIIIKMtJBE#jl^«*£E«J:t> fefls^ttllfcfc^T, 'J A £« 

@*m<DMJc y ^£A&JS>WtBt/&ie>*. ^l$^7t5S?t 

12 2fctty^tfA&JR#WttlbttW-S. Utile* tK AS-&S012 2 b©^m 

oTllllL, *.nv^9 2 3 t^g^nfciSi^^lt, M£8flJi 2 1 b Id 

KEsna. iniii^iwst, M.m^nm2 2 b^oy^A**! • rem 

Rfffi&^StfiPUcKjKSnfcU^^A-f^^BIRb, *#«S#LTIE*£8I 
fi£*0l>fc>$3 U 5 s - £ AZ*t^J;^'J 5^ A-f #>=:3fc*il!l©W:EF©4$tt, 

miM^#tt£Bf&^£&&fc©T-&£. 
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Ttr>SJES£*tf:2 1 a*WittZ>Z.t\Z&r). C<D&ftffl<DsEmMnft2 1 a J; 
fc>Sft*©«»fc*tt***«©jE«£?aJB) AitftSnscttftD, 

&*>*©tt«ffl©*®fcjE*&jWJ12 1 b*»ft*SnT^ftVijE**«#:2 1 a 
Sm«*#2 0©*ttfl*4>fc<fc*>lHl,'O>S© , T?, £©IE@Afi#2 
1 a©?5Mfc^^T> jSi»^iatt*K:iBHLT5S^bfcJ»S3a*Wfc!R«bfcO 
10 *1.«lCiMtr«&£LT, «»©»*^<f*laia-rSE:t*SnIIBta:*. Sfc, 
'J:©iES*«#2 1at:J;oT, SUHISft 2 0 ©SftfflStt^TtoS©*?* £ 
©»ft«©jE«**#2 1 a«fcDfcrtJB«©£K«fcfi**fc*F4*-*$®M 

#2 o©^s*jfi«^T»««ji4iijB«, mm©fl$fr6in*6ttS;b#WftS 

15 *4HtC*SC»fciRUfc«k'5K:, #EMtffflc2 0 ©**J*$. jE@£39 

®2 1 b^*3ftTV>feV>iElI**#2 1 a*«2«iaif*D#^T«5*5fc 

■mar, £&£im#2 1 a©«^^©M®^tr^muoiK^ (m®^m§b#2 

9) t-tnj;t)'blBrt««©friii^O*fflU©»^ (frffi«M»# 2 8 ) t© 
»3Bfcwbifc<k3fcfrii!#tt£fflL©jESmm#2 1 a$S^.^{Cl 
20 M£-tffc:|§-&©2fg£&9> d© 2/1© (22©) tf L©jE@*m# 2 1 a 

fcD^gPfcii£m$-&Tm?fi©^3t^S|Hii8-rsc:t^T?#, c©2S© 
0#tfJb©jE**«flc2 1 a«kD t>l*I^{ll©IIM«fc:®«*»c^#-rs#lHl«a 
#2 0©£^}gj£S&#T&S«Jf8§jg£, ^©2S©tP^mi/©iE@*m^2 1 
25 afcJ:oT«»©^«^6Jp^6n5**W&»*^l»»»»^if^6«tt« 

fc43> C©«k5fclNa*«#2 0©*M9S, M®»M*5#2 9© 
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%fc, mm (mm) mmom&\z\$, ts5ABfc-e©i'38B©#B«ffi#©i*ija 
«#£«a»!C3KLfc«k5fc:, «bm#2 o<Dmftm-(:, mmumm (&mm 
mnmr 22b ^Miftv^snt^ 22a ot^mm^m^ 3 1 <D%m*fom 

#2 1 a©tf-®«S8B#3 0©MSftBfiifc«ffiSia-*««£LT i bJ:V>. Z. 
<D£.o\ZlT Z>Z\t\Z&Y). £©itffi&tt#2 2 a$fcttIE«**#2 1 a «fc D fe 

fie*©*»fc*jt**i*iH©fta[^5WB*fc»iE«'&?aji) amiss n* z\tt 
±sa^-rsni3&«7?#*. c:©<fc5a:*s««i©»'&te«, *»*■€■© 

I*I«©#IhIS*#2 0©*HB#»V»fc«K «£*©«rt«©ft«-&SIIB 2 2 btfc 
ttjEff6fflB2 1 b$H05-f»§t§^tt^, *©#B&LfcIl£K:J:*#8( 

«toa!©«^«fc0 fe$SfcB*&*>©£fcS. £fc^©£-5&x*;p*-&gf 

ffi«$*T«»©l»»^*Sliia-r5t^53a*K: , 3^T'b, SSfcM&fc© 
<t&3. fc&, »5AHfeJ:ffS5BBm #IS*«#©#fltt©JfHfiK:'3V> 
TKia^<£#BSL/TU§ 0 ^5 AEI*5cttXB5 B0Ttt^|aI«@#:2 0© 

£»fctt, «5AB«J:tfjB5BBTMIIicmbTV»«Jtmfi9^S 1. 
3 0 ©M£5 LSftttf S£T!*@W;B#2 0 ©#«£3l£&oT#lelLTfc 

• Sfc, *6BC«5*:Wfcwbfc«fc5fc> M*fflft2 2bJOTIB#CM3ti 
T*>&V>tr*ttLOffBBM£-3 2)WRtt6nfeAIM#2 2 a£IE«-&»l 
B2 1 b#MB#fc^3nTV>fc^tr#fflb©WB»M«&#2 7*tRW6tlfc 
iE@*«^2 1 afcSt/tI/-^2 3^bTiltfcfe0{aoT, g@M 
#2 0©«^B«lM**V>tt*na±*BfcB5CtlCJ:0, ^?&l*lg&T©$l 
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S1*z:©fc#ja©fc£Hib©&lI**fr2 2 a£fr£lfcb©jElI£*#2 1 at 

*«!ittWfc0M^4C5©T, £©§&#£ o fcft««i©si[HWfce*AK:sp-^-r 

&#la|fi®# 2 0 ©^S*jfifflJ^T?*SM«ljfiK:fi«*«ifei;* 21 £4>fe&#£ 

10 CSCltftCSB&CJItWIBtft*. 

H©«k'5a:«i(S©»JBfc#*#liI«*#2 0 Ktt, 

®2 l^Ag2 2#fflV>&nS. 

M2 ltt, B7HK:j*b&£3K:> #=R©IE«£*fc2 1 a©S^t^)©- 
JBfc, jflE®£a>J)f 2 1 b«fc#3ftT*&rW®#*ffibT^*ffl®M»#2 
15 7#RI*&nTV>*. £©*§£» 7 38*, jE^*m#2 1 aifeAi 

Mn&2 2 a*£#fc£BbT*®**fr2 0*»J*bfcfc*fc, *-©*njaS 

fr®©^3ES^»ii2 1 b=£E^$nT^e»-r®tubxvi§n-®^MSi5^ 
fcii@bT#iHiM#2 ot»*bfct#te, tf-wgM$#2 8£, #mms* 

S&9Bfc3*bfc<k3fc» fr®*MSS#2 8©*6K:^mfc, jes&«# 
25 2 1 a^nrsnfcfcfrfc, -t©Jt®«SBMfr2 8©S&fcft« Crfe*>"fe#H 
m@#2 0©gftJ5) * l«**^tt*nfil±K:H^T«5i5a:*S©Wi5» 
MSB#2 9£^ttT£#, ^©E®itfr2 1 a$M£tt#2 2 a^fc&fcg 
BbT#IIlM#'2 0 ^Mt^JltiaO, JB4Hfc-«*jRbfcJ:'5fc» # 
@U#2 0©ftn«fciEffi'&«iJB2 1 b*4H£i*"f £S&2aK:jE«**#2 
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fiIT5IElIl*2 1 a©— MBSMg&#2 7SiWt*C< Sft 
Jifc&E1-3IE@£m#2 1 a©te»fctt» tf-MMSB#3 OfctgtfT, £©IE 

m) nm<Dm&\z\* y mfomizttmtzmomizfrwnB.ufts o*R*t*c 
^ [hi * pa & -r s ft m © \z u % 5 b m © m ft m © $ # ic ^ b fc £ ? & #r o ft 

SMSB#3 OSIl^JltttMTfe^. -ffcfrS, £©<fc-5&^ftM©OT 
lCiE@^JB2 1 biJJl*SnTV>Tfe, gH«tettjB*:&fc*4bfcV>©T?, 
15 H©«»©*Slt*:iE«^JB2 1 b&WrSEifcJ:?), LTOX 

tWl/-^2 3 £;frbT«Jf bT&5#[§im$&#2 OT?tt,.-«K:> Sfl-JS 
\ZsEmmnft2 1 a©j8o®M&#2 7Sfc«)tlS@M95^2 8*tgHJT3#Hi 

20 (Dm&iza, mp*miz\zMmMnft2 2 atmtELT^z. ^t, ^©^-5^ 
m®n&ft2 o <D*-cmnmziiLW?z>&mM^ft2 2 a©mtc. 

mi 5Hte«bfcJ;5&«rt«©iJII»fc#«'r*«»K:frli*fi«B»3 l SIS 

fcWi5«a«^3 2 1 Bfcwbfc*9fc*S*J8©ft*2 2 

25 Tfc«k^. 

Mm 2 2 &mt\-m\zi¥&-r z>mm<Dm&\z\$, mi 2m\z^hrc^^>\z 

M®mn» 2 2a ©£ftft © 1 ffl^fc:#^"rs*»Ci«®«M»^ 3 2 £^#5 
££££9, Si£7EIK:j*bfc<k5fciEffi2 l3fi*JB^«K#ffi-r*»ai©*^ira 
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£8 BfcjSL-fc«fc"5&IE*2 1 #*flfl£#fc««ifi©*^£R«©fPJ8*# 

»1 4Hfc:SL-fc<fc , 3fc:IMiMfc2 2 a©J*I5*S» 
#3 3©3&fc*HBIfc* «BSnfct#fc*Ofrii«M»»3 3©3&fcttHfii 
£ lH*6V»l*-enK±fcHoT«5«k5a:**©l51B»M»^34*RW-*!: 

($Jft09 i ~ 5 ) 

*?\ ^S'Jf^A (Li, CO,) t^3/Ub (CoCO,) Li 
,CO, :CoCO,=0. 5:1 (^Ji/Jfc) ©ft|-&*CiB£-U ^SL+lCfcViT 9 
0 0 £ CT'5P#P^^LT, • MgfcBMfett (LiCoO,) 

5, J CPDS7 7-fJHHi$ntL i CoO,(Oi;-^tj;<-ftL^fc. 

3®*% fc, H*att!fc3.#y 7 yfctfr. U x> 3 Hg% fc £g£LTiE 
@&39£iSS!L-fc. IE&&MfcMbft:©$* C©jE*£8l&*»K!fc*N--;i 
3\>Hfn»J H>t^f[LTiE@^j77U-tL, J? 3- 2 0 ^m®M7;P5- 
^A«±0 3ft*E«*«#2 1 a©Pfffifc^-fcft*LTfe«IS*» U-)V?U 
7>®-C&mtfLMVXJEm&mm2 lb$Mb> 0*1 7 4Mm©IE<I2 1 fcflr 
fibfc. •?•©©•&, 3E**«#2 1 a©-«HC7;P5-^Att©jESU-H2 5 

mm* D^:5tili#2 2 a©Wffifc$-KI&#LT«'«3ii\ D-;P7^7 
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mx-Btmtft.mvxfk.mGmm 2 2 b£#j£u m&i 3 0 ^©112 2£#s 

Lfc. «V>T, «ilti#2 2 a©-«teny^r;V«©llS'J-H2 6*lft0f* 

5 UX?^>3£#:7^;VA«kDfc*-fe/fl'--* 2 3£JB*U &g2 2, •fe/Sl/- 
^23, IES2 1, *Lf\V-9 2 3 0MlCttJILT£0Mtt&MttK£M 
#0U ^il2. 5mmOi!IIIi^2 0 £ff^Lfc. 
#leJft@ft2 OfcftMHbfc©"^ 2 0 *-n<J>m®fa\ 2, 1 3T 

A*'J-F2 6fc«»m lfc»8rr*i#fc, 3E« U - F 2 5 
10 5fc»»l/T, MM* 2 0 ^;P&o€?bfcfcSS©mjfcffil 1© 

tC, Sfl?g&£bTL i PF, Slml/dm 1 OttllflSjSStfcfeOSflj 

~ 5 fc:?V*TMl 4mm, 6 5mm0yiU-n-JHr^i}S!S#fc ( 

#»£S:?^TX*;l^-®g£#ffiLfc. ««M©Hett. 2 0 0mAT4. 
20 2 V*TCCCV**&fxV>» 2 0 0mAT3. 0 V**Ctt**ff 5 tV^^SiS: 

2 CClMfrtSl^il/v #B#W&m£ETi&S4. 4VI;$1?ILm 
JBEttfclKl,T©5Sf£ttfcHl,Ttt, «*«bfc*i&*W!»*to±fc«HLfc«, 
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VO^feftJRffltfc. £©**TI4PTC*©3&£g|Itt£Tflfct>ftLT, 

JlO^lTli JES2 1 *£7BfcjKLfc«fc5&PliiiM«£2 7 #Rtt 
6nfc%>©fr*fc*lc v fttt2 2 2BfcwbfcJ:5fcWiB«£»0-3 2 

jWRtt&ftfcfcOtU cnS**/1V-*2 3«#bTMl/TJ|!*BU fg6 

fc, £J&Mtt9 9 OmAh, X^M-W3 6 6Wh/l, 
1 1 Ottftofc. 
(*m^J2) 

C©£tt«2Ttt, iE*2 1 £SI8Bfc^Lfc«fc5fc>msrM«#2 8*»KW- 
15 5ttfcfe©fc-r«£#fc, :<OiE*2 1 tSl 2HKjRbfcJ:5!S:fiS2 2 ift 
■fe/tV — ^ 2 IES2 1 ©itM«MTO2 8 ©£iitfftftffi£ 

*ttrf*«k5fc#BU *ft&#tt±K©**mfcH*tebT, g®«s#2 

0£^/?fctfc. ■£•©*£:&, ^l90l:Stfc<l;plc, ftfeMttl 0 2 OmAh, 
X*;M=-$&£tt3 7 7Wh/ 1 , ftgtt&Attl 1 5*C£fcofc. 

20 (mmm s > 

tt«fcfrlH«S«»3 ljWRttSftfc ■&©£!✓, E&2 It ft® 2 2tft^U 
-*2 3^^LT««bT#Islbfet#{ClE@2 10H-®Ii^2 8©$Btf 

MIS1 0 3 0mAh, lW-^tt3 8 1Wh/h #g 
tfiSgtel 0 OlCfcfc'pfc. 
(£JIS«4> 



10 
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1 t *n2 S fc**/tV-* 2 3 2 1 *>w 

B Ba»»2 • ••■#»«M^ 1|W "** 9 ' ! "* U w»« 

Ufc. tOOS*. «19«C»Ult*«. «W«10 10mAh. X** 
*-8SStt3 7 4Wh/l. *»»«»» 0lCi*9fc. 
( ^J[^ jjfoi 5 ) 

Ufc« K . »•»»••»«■ X»*-M«66Wb/., *» 
25 9W1./1. #V»»»Kttl4 0«t&t>fc. 



15 
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*>©£#*. S>n5. *««|l-5flE>5ftTtt*lt«5©X*J^-**«« 
5 <£Vi©«, *^«**ftfl;*W&jB«*tettltt»tt*^bfeV»jE«**#2 1 a 
©Wffi*MW#2 9#flteTV>SfcfcT**fc#*6*l*. bfrb-£©-7j* d 
Mi5<D^SWIt»8 5"Cfcfct>T*D, fl&©SHJS«iJt«bTW6*»K 
fiVifi«Kl«fcn*CV^. dtltt, «ftH*IE***#2 1 a©Wffi*S»£2 

io f^nfcotsfcfettiens. E©£3&££*if!:feJ:iMfcttW©fc***&* 
wz. ^6~i o tbx@#m»®mm&^Hb, ^©SmffefcOViT, 

20 *Hm~6id**C-*ifejW*S2 0Mm« 4§5 1 mm©*>©£flH*fc. 

®wmm&te> *©j;3^ttTiE«2 i**v»tt«2 2©±icai*ufc. # 

ij7?*K=Uf>, ^^oh>it»«E©X^b>*-^-h, yolfb>* 
5>*?/kfr-**~K UmttOLlPF,**n-en5. 8 
wt%, 25. 8wt%, 17. 2wt%, 47. 3wt%, 3. 9wt%©it 
25 i&«S8 0^fc##b&#&&#bT\/;Mfc©»«£#fc. ^©^ 

Mtt©££jE@2 1 &%WZM.m2 2<D±\Z\*>7*-7U-\ t *m*T 
3 5tSia»-C3«i5t5i:ttJ:?), jE*2 1ta«2 2©* 
nWlcffS 1 0 /im©H#**HJ14 0*#fc. ^E-bTM2 1 ££^2 2 i: 

2 3 ^^b-cmibfefewfc^fSfc^vittiig^M^^^e) 
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i5tbT , #lWWtP30mmX53mmX5mmO, fj§ 1 7 0 
fc»bfc*3fc»B«B#2 0ft«J*bfc. &*> ■#«BKB4 0O«ftflS* 

fc«B««# 2 0 ft, K*>*7 < *A * 9 5 *- h LfcMI**** 

*«*XM***- ^tT, c©*5fc«»fcr>l>T±B©**Bl~5*B 

ft«*fcl^fc*fcB»©BBfc*BBB 1 ~ 5 to*ttOB*ft«B*fc» 
K , aT©*BB6~10©*#»ft«WT?^ B#«*»Bfc?V>TttlEB# 
« 2 1 btftMJl 2 2 b i-^Snt W fe® tMU, *©*Bfc 
Ba^K***** 1 ^**. 

»7BK**Wfc*bfc±5«:BBBS«»2 7«»«»t6nfcfcOt«t#^ 

n e «*/t v-9 2 3 ^itsii, pra»£f&# 2 7^5^ \mm mmm 
s 2 tfmm * i B-r * J: 5 km-t * c fc t * o . 2 0 *»* ufc. 

) *®tt*, Jg2 0Bfc»l/fcJ:3fc» fi»tttt6 0 0mAh, x*;V*-S5& 
«2 6 9Wh/l , 0 5-Ci:feofc. 

(gffitt 7 ) 

C ®*JKB 7 Ttt, Effi 2 1 ft IS 8 Bfc*bfc± ^ ftMrBBMBA 2 8 *fttf 
6nfc*©fr*t#C, fti2 2£il 2BKabfc*5*BB«M«»3 2 

i 9 tMa*2o»*u. *na»©«»»iB«>*BBifcB»fcb 

fc. »-2 0Bfc*bfcJ:5C:, Jfe##Btt6 1 OmAh, X***- 

«&l£2 7 4Wh/ l , 1 l SX^ft-^c. 
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£©*ifrW8*Ctt, IE® 2 1 £#8BfcwLfcJ:3&fri5*S«#2 BiflVtlfji 
O0K:Sb££5K, 5£&£fi&6 2 OmAh, lW-TO2 7 8Wh/ 

1, 0 3 1; 

(&XM9) 

C©£JStt9-Ctt, 3E« 2 1 &S^Hfc*LfcJ:"5fcfi-IiM»£2 8£«fctf 
10 M®SM88#2 9*JRW-5tlfc%>©tt" AS 2 2 1 5 Htwtft 

. M-msMff^s iMMfc*iii , r*i5Kiit*!:fccj:'5T. #ia««# 

15 2 0Hfc«l/fcJ:5l:, 5£&&»«6 0 5mAh, X*;i/=£-^kl2 7 lWh 

iOilil OTftt, IE@2 1 &«.9Hfc»Lfc*5fc>HMrS«#2 8^«fc 
tfW®@MSB#2 9}&*KW-Snfcfe©£*r*£#fc* &U2 2S^1 lBKSU 

*2 3£#bT«JIU lf1SMS^2 9*«S^Klgffl-rSi:*K:Jt®eMSI5 
#3 l^AAAtzftttf SctS C#Hf*EfcteJ:oT, #M1I#2 0 «M 

. hit. ztiMftoffift^mommmi tmmtv-fto -e©^^ i2o@ts 

25 £&^ft«5 9 5mAh, X^M-ggtt2 6 7Wh/l, ftg 

OTgtt8 2tt^ofc. 
(itK^J2) 

Jt^J2tbT, &«#©&JH?g©Sl5E:M8&#©&^, Vifc><$>5^*M 
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